NHE-1 blockade reversed changes in calcium transient in myocardial slices from isoproterenol-induced hypertrophied rat left ventricle.
We previously reported that left ventricular (LV) slices from isoproterenol (ISO)-induced hypertrophied rat hearts showed an increase of energy expenditure due to remodeling of Ca(2+) handling in excitation-contraction coupling, i.e., suppressed SERCA2a activity and enhanced Na(+)/Ca(2+)exchanger-1 (NCX-1) activity. Na(+)/H(+) exchanger-1 (NHE-1) inhibitor (NHEI) has been demonstrated to exert beneficial effects in the development of cardiac remodeling. We hypothesized that a novel NHE-1 selective inhibitor, BIIB723 prevents remodeling of Ca(2+) handling in LV slices of ISO-induced hypertrophied rat hearts mediated by inhibiting NCX-1 activity. The significant shortening in duration of multi-cellular Ca(2+) transient in ISO group was normalized in ISO+BIIB723 group. The significant increase in amplitude of multi-cellular Ca(2+) waves (CaW) generated at high [Ca(2+)](o) of LV slices in ISO group was also normalized in ISO+BIIB723 group. However, the enhanced NCX-1 activity was not antagonized by BIIB723. We recently reported that ISO-induced down-regulation of a Ca(2+) handling protein, SERCA2a, was normalized by BIIB723. Therefore, it seems likely that BIIB723 normalized shortened multi-cellular Ca(2+) transient duration and increased CaW amplitude in LV slices mediated via normalization of SERCA2a activity. Furthermore, the results presented here suggest the multi-cellular Ca(2+) transient duration and CaW amplitude in LV slices might be better indices reflecting SERCA2a activity than SERCA2a protein expression level.